Objective: The use of seclusion in psychiatric practice is a controversial issue in psychiatric practice in the Netherlands, as a number of recent studies show seclusion to be a predominant restrictive measure. In contrast to many surrounding countries Dutch legislation is arranged in such a way the protection of the physical integrity of the patient is more important than professional considerations with respect to the treatment of severe mental illness. The opening of a new admission ward provided the opportunity to study the effect of a number of preventive measures both before and after admission on the use of seclusion.
Introduction
In the Netherlands seclusion of psychiatric patients is a frequently applied intervention aimed at protection, control and containment of potentially dangerous, aggressive behaviour. Patients are locked up with or without their permission in specially designed rooms for care, nursing and treatment to reduce environmental stimuli and protect against self infliction of any harm (GIGV, 1990) . Following the introduction of the Special Admissions act for Psychiatric Hospitals (Bijzondere Opnemingen in Psychiatrische Ziekenhuizen (BOPZ; (GIGV, 1990 ) governmental health care inspectorate data show an increase in the use of restraint measures, especially seclusion (Janssen & Lendemeijer, 2005) , which may be related to a powerful curtailment of the 'bestwil criterion' allowing psychiatrist before 1994 to coerce treatment following their judgement in the interest of the patient ). In the opinion of many Dutch psychiatrists, nurses and policy makers secluding patients is an unethical intervention of which the therapeutic effect is disputable (Lendemeijer & Shortridge-Baggett. Moreover, no rationale for seclusion is yet substantiated through empirical research (Sailas & Wahlbeck, 2005) . In line with this development from 2000 onwards a number of Dutch hospitals developed (Berghmans, et al. 2001 ) and tested a set of quality criteria aimed at prevention of seclusion and other restraint measures ).
The use of seclusion as a restrictive measure in psychiatry is associated mostly to aggression on behalf of the patient (Gutheil, 1978 , Hodgkinson, 1985 , Fisher, 1994 . Friends or family members often have a high degree of expertise in the behaviour of the patient as how to deal with acting out and aggression despite often extreme conduct. Next to being ill, a patient also remains being husband, child neighbour or parent (de Jong, 1996 , Wiersma, et al. 1988 , Tolsdorf, 1986 . Acting out or aggressive behaviour may be appreciated as failing coping with deranged mental processing within the context of a mental illness or a deranged personality (Monahan, 1992 , Nijman, et al. 1999 ), but also may be seen as a reaction of the patient being hospitalized and confronted with a set of limitations (Morrison, 1990) or even aversive staff behaviour (Whittington & Wykes, 1996) . Insight in such information may be very helpful for nurses in determining their conduct.
Over Europe seclusion incidence and endurance varies wildly, also due to important differences in the organisation of mental health care. Most of the European sources indicate an incidence of between 24 and 86 seclusion incidents per 1000 admissions and a duration between 0,24 and 3,7 days per 1000 patient days (Bowers, 2000) . Some countries however apply seclusion sparsely or at least for not more than a day (Bowers, et al. 2005 (Bowers, et al. , 2007 .
After an admission the patient has to deal with a number of often confusing situations within the context of a ward with other patients being as ill or more seriously ill as themselves. Especially in involuntary admission nurses are confronted with aggression (Nijman, et al. 1995) . Within this context nurses feel the need to contain risk (VanderNagel, et al. 2007 ). Bowers and colleagues (2006) identified that the ability of the staff to regulate their natural reactions in dealing with patients together with the application of effective rules and routines for ward life as successful means to reduce conflicts on the ward and consequently reduce the need for containment measures. Efforts to reduce restraint measures must be clearly prioritized as an core ward objective supplemented by leadership (Pollard, et al. 2007 ) embedded in repeated performance monitoring and feedback procedures Donat, 1998 , Murphy & Bennington, 2005 . A well-educated (Morrison & Lehane, 1995 , Owen, et al, 1998 ) and trained staff (Fisher, 1994 , Foster, et al. 1999 , Mason & Alty, 1994 ) also proved to be related to a decrease in the development of aggressive behaviour in patients and therefore the frequency of seclusions. The well-educated nurses were: trained in recognizing and applying preventive measures when confronted with aggression; able to use self-defence techniques and aware of the impact restraint and seclusion had on patients as to being informed by family or social network of the patient , Fisher, 1994 , Mason & Alty, 1994 .
After the opening of a new built ward (Siependaal ward) a number of these considerations were taken into account in developing experimental conditions. On the assumption that seclusion did more harm as being traumatic and the assumption that restrain in general reflected more the relation between staff and clients a project was started to abandon seclusion and diminish other forms of restrain in three years. The project was process evaluating build and supported by a project leader and a researcher to supply data to the staff of the experimental ward. The experimental ward had a number of interventions developed during the project in comparison to care as usual:
1.
all personnel was selected on consent with the main goals of the ward, aimed at prevention of seclusion as restrictive measure 2. team cohesion was stimulated by frequent team meetings, which was necessary as the personnel was new to each other and needed to grow confidence in dealing with aggression 3. team training was aimed at prevention of aggression and at dealing with conflict and focused on restoring the relation with the patient.
4.
individual job coaching was provided as a follow up of team training.
5. a proactive approach in detecting behaviour preceding aggression, by using information of the patient, the family and community nurses in developing means to deal with patient behaviour, which were described within a specified signalling plan.
6. clear boundaries and limitations with respect to acting out behaviour at admission were communicated 7. after an involuntary admission the dangerousness criteria as formulated within the home environment were re-evaluated within the context of the admission 8. during a first admission information was gathered to compile specified signalling plans, plans aimed at early detection of behaviour preceding aggression.
9
. agreement with the patient on treatment and signalling plan was valued as an important means in early detection of behaviour preceding aggression 10. family participation was appreciated as a main component of treatment both in developing treatment goals as well as in describing specified signalling plans aimed at detection of behaviour preceding aggression.
11. all staff members had an important imput in developing treatment planning as opposed to the care as usual ward where the medical discipline dominated the dicision process.
12. finally, at regular intervals a researcher collaborating with the experimental ward gave feedback on development of the numbers of restraint measures to the team. 3. Are patient characteristics, such as age, marital status, diagnosis and admission data related to the chance to be secluded?
Material and Methods

Setting.
The Siependaal ward had a capacity of 45 beds and a patient staff ratio of 0,79. The Riethorst ward had a capacity of 38 beds and a patient staff ratio of 0,82. Each department could rely on psychiatrist, a resident, a psychologist and a social worker. Both wards were equipped with two seclusion rooms.
The nursing teams on both wards were staffed with 3 nurses in the day-and evening shift and 2 nurses in the nightshift. Data on the restraint measures were gathered on a day to day basis on a registration form filled in by nurses and checked on a weekly rounds on both wards. Data of the Dutch mental health inspectorate were used as a second check of this registration. Diagnosis were made in clinical routine procedures according to the DSM-IV criteria. Background data and information on admissions were gathered from the hospitals financial databases.
Outcome.
The study design is a prospective cohort study. The wards were first compared on the variables as age, sex, marital status, diagnosis, admission duration and readmission rate to investigate whether the admitted population was comparable. Diagnosis on axis 1 of the DSM-IV was categorized in five main groups with a hierarchy of severity in deranged behaviour (Sytema, 1994 The application of isolation rooms, fixation, coerced medication and food and fluids was counted in the same way. Counting all restraint measures, such as isolation, fixation, coerced medication and food was done to investigate whether a reduction in all measures or only in the use of seclusion was achieved. In, theory other measures could substitute seclusion, not necessarily leading to a reduction of restraint measures as a whole. These data were related to the number of admissions in order to compare the data to international incidence and prevalence rates.
Analysis.
The use of the seclusion rooms and other restrain measures over time was compared by means of:
1. counts per quarterly tested by means of a chi-square on the frequencies;
2. the duration in days of different seclusion patterns (full, partial and night-time) tested by means of a stratified student test 3. a survival analysis using a stepwise Cox regression, in which the both the number of seclusion incidents as well as the duration of the seclusion measures compared between the wards as an outcome measure were imputed together with age, marital status, diagnostic category, time between admission and seclusion, admission duration and readmission rate as predictors.
The first two analysis were repeated controlling for marital status, main diagnostic category and admission duration to investigate whether specific patient categories had a different chance to undergo seclusion in both the experimental as well as the control ward. Of the Cox regression analysis the Hazard ratio (HR) and the Wald statistic and significance of the predictors will be presented. The HR represents the difference between the cumulative chance of an event -seclusion -as defined in two strata -the two wards. The Wald statistic represents the power of the relationship between predictor and outcome within the multivariate model.
Results
In the 29 months 1470 different patients were admitted to the wards, with a mean duration of 26 days per admission. 708 patients were admitted more than once, with a maximum up to 15 admissions a patient. In total, these admissions added up to 2533 admissions. The duration of the admissions were in the Siependaal ward was slightly shorter than in the Riethorst ward (24 days vs. 28 days, p< 0,015).
The number of patients admitted more than once was somewhat more in the Siependaal ward than in the Riethorst ward. The bed occupation ratio proved to be in the Riethorst ward slightly less than in the Siependaal ward (96% as opposed to 98%). In general there were no important differences between the two wards, possibly either counfouding or modifying outcome.
An important difference between the two wards was the secluded patients in the experimental ward concerned almost exclusively readmitted patients (34 out of 39 incidents; 83%) while in the control ward the incidents occurred lesser often in readmitted patients (49 out of 130 incidents; 38%). Table 1 presents a comparison of ward and patient characteristics of both settings, showing the patients at the Siependaal ward were older, more often married, had more depressive disorders and less psychotic disorders than in the patients at the Riethorst ward. The use of isolation room, coerced medication and fixation occurred predominantly in the Riethorst ward. Because of the low frequency in the experimental ward these measures are left out of the comparative analyses. Table 2 shows the development of the counts per quarterly of all, full partial and nighttimes seclusions over time. The results show a significant difference between the experimental and the control ward occurring after the second year and remaining significant in the third year. In the first year, patients had less chance to be secluded in the experimental ward as is shown int the ward incidence ratios.
This chance improves in the second year, to enhance over the third half year. When the different patterns of seclusion are compared a difference in full and partial seclusion between the wards is observed. Full seclusion occurred more often in the control ward than in the experimental ward (chisq=14,7, df= 21, p = 0,001). However, the incidence of full seclusion diminishes over time especially in the last half year. Stratification of predictors to investigate effect modification showed marital status and female sex proved to protect for seclusion (chisq= 21,7 df=3, p=0,000). The axis 1 diagnoses of bipolar disorder and psychotic disorder occurred in 84 of the 109 seclusions, and in all of the seclusions occurring at the Siependaal ward (chisq=44,7, df=7, p=0,000). In only 21 of the 109 seclusions a personality disorder was registered, allowing no analysis. In Table 3 we present the comparison in the duration in days over the seclusion incidents, stratified over the years. The last half year is left out of the comparison, as the Siependaal ward only had one seclusion in that time frame.
Important to notice is the finding the duration of the seclusions did not importantly differ between the wards as opposed to the number of seclusions. Once being secluded, the duration is not significantly different. The chance to be secluded is however far less when the experimental ward is compared to the control ward. Further analysis showed duration of admission was not related to the chance to be secluded on the experimental ward, while a longer admission was related to the chance to be secluded on the control ward. Analysis of these counts stratified to diagnostic category shows three main diagnostic categories to have some influence on the duration of the seclusion, a psychotic disorder, a bipolar 1 disorder (chisq=44.9, df=7, p=0,000) and a (borderline) personality disorder (chisq=2.5, df=6, p=0,04). These differences remain significant even in the small numbers of incidents in the experimental ward (chisq=29.7, df=7, p=0.000). The patients with a Bipolar disorder had a means stay of 6,8 days, with a psychotic disorder had a mean stay of 4,5 days and with a borderline personality disorder had a mean stay of 3,7 days. Figure 1 and 2 as well as table 4 present the outcome of a cox regression analysis, which was done to investigate underlying variables predicting seclusion chance ad duration. Figure 1 presents the cumulative chance to be secluded as compared between the wards. Figure 2 shows the cumulative seclusion duration once being secluded. Table 4 presents the regression of patient characteristics on chance to be secluded in detail. The number of months the experimental ward existed was imputed as the time variable.
The Cox regression again confirms the findings of the counts per quarterly, showing a significant difference in number of seclusions (p=0,000; n=169 seclusions in n=109 patients) throughout time. In the Cox regression analysis chance to being secluded is measured form the start of ward. The hazard ratio of being secluded in the control ward as compared to the experimental ward was 2,8 over the first year and 5,6 over the second year, indicating the downfall in the chance to be secluded in the experimental ward. Difference in seclusion chance proved to be predicted by age (younger age; Wald=6.0, p=0.01) marital status (being married; Wald=3.6, p=0.05) diagnosis (the bipolar 1 disorder, the psychotic disorder and inversely by anxiety disorders; Wald=33.1, p=0.000) and number of days after admission (the less days, the more chance, Wald 162,5, p=0.000) in both wards.
Admission duration and readmission rate proved to have no predictive value for the difference in chance to be secluded.
Conclusion and discussion
The aim of the study was to investigate whether a ward that aimed at changing the culture of dealing with patients and between the staff could have an effect on reducing seclusion and other forms of restrain in comparison with care as usual in two comparable wards in the Netherlands. By learning on data and self-reflection the experimental ward developed different ways of dealing with each other as staff, with patients and their significant others.
The study showed a powerful difference between an experimental ward and a comparable control ward in the number of seclusion incidents. This difference already could be observed over the first year, but was more powerful after the first year. The results show further that the experimental ward was especially successful in preventing seclusion. Once a patient was secluded, the seclusion duration was only in the second and third year significantly shorter in the experimental ward than in the control ward. A careful observation of the development of the number of seclusions as well as the type of seclusion either being full, partial or only nighttimes showed partial and nighttimes seclusion episodes also increased over time in the control ward, suggesting some kind of carry over effect.
When we look at characteristics of the secluded patients the data show seclusions occurred predominantly in male, unmarried patients with a diagnoses of a bipolar disorder, a psychotic disorder or a borderline personality disorder. These findings are in line with a recent German study suggesting the restraint measures occurred in same diagnostic categories (Martin,et al. 2005 (Martin,et al. , 2007 .
Also, variables such as seclusion on day of admission and readmission determined both seclusion incidence and seclusion duration. In the Siependaal ward seclusions occurred mostly in readmitted patients.
An important limitation of this study is that the comparison only shows the combination of interventions provided in the experimental ward was successful. One of the lessons of the study is that some kind of description of the process of change by means of qualitative research could be helpful in developing treatment standards. Because of the level of data acquisition (few variables on many patients) the study provided no information on which components of ward culture were successful. This general level of data acquisition and analysis was necessary to allow an epidemiological estimation. Moreover, for a sound analysis between the predictors and chance of seclusion a full description of all admitted patients at both wards was necessary limiting the gathering of detailed information on an individual level. The continuous process of data acquisition may expected to be related to an effect of underreport. Nurses had to assess data over a long period of time.
Both in de experimental ward, but maybe even stronger in the control ward the hectic of the daily practice of an admission ward may cut an extensive administration of data short. This effect may be expected to be less with respect to the seclusion data, but have some impact on the registration of the other restrain measures (Janssen, et al. 2005) . Also, some extent of underreport may be observed in the diagnostic data, especially with respect to the personality disorders. Despite underreporting, a number of diagnoses remain significant predictors of seclusion, suggesting a powerful underlying relationship.
A main problem in the comparison of these data with comparable data in international studies is the lack of (international) standard (Martin, et al. 2007) as to how such data should be acquired, calculated and presented. The day to day registration provided understanding of various patterns of seclusion use. Consequently, information at such a detailed level could be compared to only a few recent studies in Europe and a number of outdated studies in the United states. Following Bowers (2000) we chose to relate incidence to number of admissions because a comparison with population data is dependent on the mental health system in the country. With this in mind, the incidence of seclusion use in both wards (varying between 0,7 and 26,1 per 1000 admissions) proved to be far lower than the incidence rates in previous Dutch studies, suggesting a seclusion incidence of between 10 and 25% in admission wards [36] . Other European studies (Martin, et al, 2005 , Thompson, 1986 , Kaltiala-Heino, et al. The results in this study showed significantly less seclusions occurred in the experimental ward.
Although hard data could not presented there was no indication that reducing seclusion gave a shift to other forms of restrain, such as coerced medication or fixation. This means that restrain is more a cultural phenomena than a treatment modality. Although the data give some suggestions about what cultural interventions are a risk diminishing factor to be at risk for seclusion or other forms of restrain more research will be needed.
